Introduction
============

Life with chronic conditions is often very demanding, and requires patients not only to manage different symptoms, problems, and complex treatments (eg, taking medications, adhering to difficult life style adjustments, dealing with emotional consequences such as fear, frustration, and depression), but also to engage various resources (psychological, social, spiritual) \[[@ref1]\]. Research shows that to successfully manage chronic illness, patients require support both to learn about and manage their symptoms and problems, and to activate their resources and find new ways to live the best possible life with a chronic illness \[[@ref2]-[@ref5]\]. However, in clinical consultations, health care providers tend to focus on patients' symptoms, disease diagnoses, and biomedical treatments, without bringing up the topic of patients' strengths and resources that are vital to making the lifestyle changes needed to manage ongoing chronic illness \[[@ref6],[@ref7]\]. New ways are needed to support patients as active agents in patient--provider collaboration, to help them discuss both their symptoms and issues but also their resources and strengths, empowering them to develop and adopt new personalized and meaningful self-management plans and strategies.

The term "personal strengths" originates from the field of positive psychology, a discipline that emphasizes health and well-being more than dysfunction and problems \[[@ref8]\]. Personal strengths have been defined as the characteristics people use to achieve well-being and to flourish, and include attributes such as hope, gratitude, love of learning, honesty, and humor \[[@ref9]\]. Various Web-based strengths inventories can be found to help people identify their personal strengths in workplace and academic settings (eg *,* Values in Action Survey of Character Strengths \[[@ref10]\], Strengths Finder 2.0 \[[@ref11]\]). The mere act of filling out this type of survey and being aware of one's strengths can be a helpful intervention \[[@ref12]-[@ref14]\]. However, researchers have suggested that providing some type of support and guidance on how to better use one's personal strengths through coaching \[[@ref15]\], development programs \[[@ref11]\], or counseling \[[@ref16]\], for example, is even more beneficial.

Although the concept originated in psychology, studies have also explored the use of personal strengths in chronic illness management. Rotegård and colleagues \[[@ref7]\] identified a rich repertoire of internal and external strength qualities that cancer patients mobilized to meet their daily living challenges (eg, good mood, optimism, will power, and trust in health care provider). Similarly, Sturgeon and Zautra \[[@ref17]\] show that people with chronic pain use various traits and mechanisms to maintain a good life despite their condition (eg, positive emotions, optimism, purpose in life, pain acceptance, active coping, and social engagement). Research suggests that the use of personal strengths attributes has positive effect on health behaviors and outcomes. For example, positive emotions are related to higher patient activation \[[@ref18]\] and increased creativity, problem-solving ability, and openness to new experiences and information \[[@ref19]\]; resilience is positively related to developing and implementing adaptive coping strategies among patients with chronic pain \[[@ref17]\].

To enable easier identification and mobilization of personal strengths, various projects in the areas of psychology, social work, and mental health care have investigated how personal strengths can be identified and used to promote health and well-being. For example, standardized strengths-based assessment tools (both questionnaires and interview guides) have been developed for children and youth with mental health problems \[[@ref20],[@ref21]\]. Monsen and colleagues \[[@ref22]\] propose using a standardized terminology (Omaha System) to describe the strengths of older adults with chronic illnesses and aid development of a whole-person assessment tool. Additionally, various theoretical and practical instruments and guides have been developed for assessment, mobilization, and development of personal strengths in different patient groups (eg, frail elderly persons \[[@ref23]\], psychiatric patients \[[@ref24]\], and young adults with disabilities \[[@ref25]\]).

Despite these guidelines and related work, patients' personal strengths and resources still often seem to be overlooked in clinical consultations. In a recent study of cancer care, patients reported that clinicians seemed unaware of, did not ask about, discuss, or build on their strengths, which the patients expressed might have helped them become more aware of and better use their potential to improve well-being \[[@ref7]\]. A similar finding was outlined by McCammon \[[@ref26]\], who concluded that even though strengths-based planning was presented as one of the guiding principles of the care system for children and youth with emotional challenges, and the care teams often require child and family to list their strengths, the care plans frequently neglect to incorporate these strengths into strategies and interventions. These obstacles may be partially related to the dominant paradigm of problem-focused care, as well as difficulty in verbalizing one's personal strengths \[[@ref27]\]. Furthermore, strengths are highly context-specific \[[@ref28],[@ref29]\], making standardized instruments less meaningful. Computer tailoring, allowing patients to branch into those areas of strengths that are personally relevant, might be a promising approach to support patients, and care providers in eliciting and using patients' strengths in consultations.

Therefore, in our study we employed participatory methods to explore the requirements and perspectives of patients living with chronic illness on how technology could facilitate bringing the topic of personal strengths and resources into clinical consultations. This study is part of a larger research project called "Incorporating Patient-Identified Personal Strengths into Patient Care" that explores the use of patients' personal strengths in chronic illness management. The overall goals of the project are to explore how to support patients in identifying and leveraging their personal strengths in health management and how the use of strengths may affect patient activation, motivation for positive change, and patient-centered health care outcomes. The study is done in international collaboration between Case Western University, USA and Oslo University Hospital, Norway, with parallel studies on both sites. In this paper, we describe part of the Norwegian arm of the study, where our main objective was to identify patients' requirements for an information technology (IT) tool that facilitates awareness and communication of personal strengths in consultation settings, as a means to promote more constructive collaboration and development of strengths-based self-management plans and activities. Additionally, in collaboration with patients, we developed a low-fidelity paper prototype of an IT tool that meet their requirements and can fit into different potential contexts of use.

Methods
=======

Study Design
------------

This study uses a rigorous, iterative, qualitative participatory approach to garner the insights and requirements of key end-users of technology to bring patient strengths into health care. The study was conducted between January 2014 and August 2015, and had 3 main phases with the following overall goals:

1\. Identify the strengths of people living with chronic illness;

2\. Explore patients' requirements on how technology could be used to promote awareness and discussion of patients' strengths in consultation settings and grouping strengths into meaningful categories; and

3\. Develop a low-fidelity paper prototype for a strengths-based IT-tool in close collaboration with patients, and verify strength category labels.

The goals and methods used in each phase are presented in [Table 1](#table1){ref-type="table"}.

###### 

Overview of the design process, phases' aims and methods used.

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  \                Phase aims                                                                                                                                            Methods
  ---------------- ----------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------
  Phase 1 (N=39)   Identify the strengths of people living with chronic illness                                                                                          Interviews\
                                                                                                                                                                         Focus groups

  Phase 2\         Explore patients' requirements on how technology could be used to promote awareness and discussion of patients' strengths in consultation settings\   Workshops\
  (N=18)           Explore patients' barriers to using technology\                                                                                                       Card sorting exercise
                   Explore possible contexts of use\                                                                                                                     
                   Group strengths into categories that are meaningful to patients                                                                                       

  Phase 3\         Develop low-fidelity paper prototypes for a strengths-based IT tool in close collaboration with patients\                                             Low-level prototyping\
  (N=8)            Further explore design and functionality requirements and potential new contexts for use\                                                             Design scenarios
                   Verify strengths category labels                                                                                                                      
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Participants and Recruitment
----------------------------

Participants were people with chronic obstructive pulmonary disease, chronic pain, or morbid obesity who received care from primary and specialized health care. They were recruited from 4 outpatient rehabilitation or self-management programs in a specialized health care setting. A purposive sampling procedure was used to select information-rich participants of both genders who had lived with one or several chronic illnesses for an extended period of time.

Inclusion criteria were that the person was (1) diagnosed with one or multiple chronic illnesses, (2) more than 18-years old, (3) able to speak and understand Norwegian, and (4) willing to share his/her experiences of living with chronic health challenges. Clinicians from the 4 specialized departments identified potential participants. Those who met inclusion criteria received a letter with information about the study, and the clinicians collected contact information for those patients expressing interest. A researcher (US) then contacted the patient to schedule interviews, focus groups, and workshops. Additionally, a patient representative (TK) was included as a member of the research team with the aim that patients' voices were integrated into all discussions and final decisions.

This study was planned and performed in compliance with the principles outlined in the Declaration of Helsinki \[[@ref30]\], and was approved by the Regional Committees for Medical and Health Research Ethics in Norway and by the Privacy Protection Committee at Oslo University Hospital.

Phase 1: Identifying Strengths of People Living With a Chronic Illness
----------------------------------------------------------------------

In the first phase of this study, we explored how participants described their strengths on personal and interpersonal levels. We conducted 4 focus groups involving 18 patients, 3 paired interviews, and 15 individual interviews between January 2014 and June 2014. During the interviews and focus groups, participants described their strengths and how they used them in managing their everyday lives with chronic illness. Data were analyzed by 2 members of the research team (US, OBK) using qualitative content analysis \[[@ref31]\]. Results from this phase, including the detailed list of strengths shared by participants, are being published elsewhere.

Phase 2: Identifying Patients' Requirements and Grouping Personal Strengths in Meaningful Categories
----------------------------------------------------------------------------------------------------

This phase involved 5 workshops, with 18 of the same patients who participated in first phase. The workshops were conducted between October 2014 and March 2015.

The first aim was to explore participants' requirements and barriers for using technology to enhance their awareness of personal strengths and resources, and support discussion of these assets in clinical consultation. Workshops and focus groups are often used for generation of ideas and quickly flush out users' impressions about a topic or concept, including their opinions, attitudes, preferences, and initial reactions \[[@ref32]\]. We created a set of semistructured questions that addressed the topics of possible contexts of use and facilitators and barriers that might potentially emerge. We used an open-ended question format that allowed participants to state their preferences and raise and discuss issues they regarded as important in the group. Because another prototype of the IT tool for patients with low socioeconomic status had been developed in the meantime as part of the other project arm at Case Western University, we showed it to the participants as part of the last 2 workshops to make discussion more concrete and promote generating more ideas. Participants were asked to share their thoughts about how such tools could be used in their care and consultations and to suggest improvements. Workshop sessions were audio-recorded and transcribed. Sessions were analyzed separately by 2 members of research team (JM, TK) using thematic analysis \[[@ref33]\]. Coding discrepancies were discussed until consensus was reached.

The second aim of this phase was to explore how participants would expect the personal strengths to be grouped and labeled. We used a card-sorting exercise, asking participants to group strengths identified in Phase 1 into meaningful categories. Card-sorting is a method that reveals how users expect some content to be organized and provides insights into how they group, sort, and label content \[[@ref34]\] *.* We started the exercise with an explanation of the method, after which participants were presented with a stack of 91 cards in random order, each labeled with one strength item. Participants were then asked to sort the cards into groups that they felt belonged together and afterward label each group. During the first 3 workshops, some of the participants noted that the large number of items made the card-sorting task very demanding. Therefore, for the next workshop we decided to group strength items that were very similar and present them as one card. To do this the research group together went through the list of strength items and decided in consensus which items were conceptually so similar that they could be grouped together. For example, the strength items "I always look at the things from different perspectives and choose the positive one" and "I am an optimist" were grouped and presented on 1 card. As a result, the number of cards was reduced from 91 to 70 (57 with 1 item, 10 with 2 similar items, and 2 with 4 similar items). The new card organization was used in the final 2 workshops.

At the end of the second phase, the research group analyzed the results of the card sorting exercise from all workshops by going through the list of all proposed categories and organizing and grouping them based on their name, meaning, and the strength items they contained. All decisions were discussed in the research group and made by all team members in consensus.

Phase 3: Development of a Low-Fidelity Paper Prototype and Verification of Strengths Category Labels
----------------------------------------------------------------------------------------------------

We used collaborative design workshops and iterative low-fidelity prototyping to identify users' needs regarding the tool's design and features. Low-fidelity prototyping is a technique often used to visualize possible tool interfaces that could serve as the common language to support discussion with participants about more concrete ideas and requirements \[[@ref35]\]. The research team, together with programmers and designers at our research center developed the first version of the prototype based on participants' insight and feedback in previous study phases. In addition, a design scenario was created that described one hypothetical situation where the tool might be used. The combination of low-fidelity prototyping and design scenarios enabled us to explore functional and design specifications and further discuss potential contexts of use both in the research group and with participating patients \[[@ref36]\].

We organized 5 iterative workshops with 6 participants from previous phases and 1 workshop with 2 new patient representatives. Workshops were conducted between May and August 2015. Participants were first given the printed version of the design scenarios that introduce the tool's context of use. Next, participants were asked to go through the screenshots of the paper prototype, offer feedback and propose changes for both the prototype and the scenario. Each session was audio recorded and participants' feedback was summarized separately by 2 members of the research team using thematic analysis (JM, TK) \[[@ref33]\]. The results were then merged to achieve concordance. The proposed prototype design changes were then jointly discussed among all research team members until consensus was reached concerning which changes to keep, based on the frequency and fundamentality of the issues raised and their alignment to the purpose of the tool.

In this phase, we also performed a final verification of the strength category labels identified in the previous phase. Participants received the list of proposed names for the 6 strengths categories, and were then asked to select and prioritize 3 names for each category that they considered most appropriate and intuitive. All feedback was subsequently analyzed and final category names were selected based on the labels the participants had given highest priority.

Results
=======

Participants
------------

A total of 39 patients participated (28/39 women, 72%). The age ranged from 31 to 71 years (mean 50.3, median 49.0). Eighteen were recruited from treatment for a chronic pain condition, 14 for morbid obesity, and 7 for a chronic pulmonary disease.

Personal Strengths Patients Use in Self-Management and Their Categorization
---------------------------------------------------------------------------

Phase 1 of the study revealed that patients use a variety of personal strengths to manage their chronic conditions. The strengths descriptions ranged from personal to interpersonal and from specific to general, and included personal characteristics (eg, being optimistic), health-related behavior (eg, exercising, making time for hobbies), and interpersonal and environmental factors (eg, supportive families and work places).

In analyses of data from the card-sorting exercise, with participants, we identified 6 meaningful categories that articulate how participants perceive and categorize their strengths: (1) relations and support, (2) my sources of energy, (3) knowledge about my health, (4) activity and rest, (5) emotions and self-awareness, and (6) positive thoughts and dispositions ([Textbox 1](#box1){ref-type="boxed-text"}).

###### Strengths categories elicited from card sorting exercise with examples.

Relations and support

-   I can ask my family for help

-   I receive help from competent health care providers

-   I appreciate meeting others in a similar situation; then I do not feel so alone

My sources of energy

-   I have a hobby I am passionate about

-   I spend time on advancing my skills

-   I enjoy the feeling of managing my challenges

-   I find joy and motivation by spending time with my children and grandchildren

Knowledge about my health

-   I have knowledge about and insight into my condition that make me feel more secure

-   I have the resources and knowledge to manage my medications

-   I follow the physician's advice regarding medication

Activity and rest

-   I do relaxation exercises

-   I have a routine for exercising

-   I try to find alternative ways to manage things so I can take part in activities that give me joy

Emotions and self-awareness

-   I allow myself to focus on myself (not always prioritizing others)

-   I do not accept being judged or talked down to

-   I have learned to differentiate between sensible thinking and feelings

Positive thoughts and disposition

-   I am an optimist

-   I try to look at things as challenges, not problems

-   I do not perceive myself as sick even if I am in pain

Technology as a Facilitator for Integrating Strengths Into Patient--Provider Consultations
------------------------------------------------------------------------------------------

Analysis of participants' feedback in workshops and interviews identified 4 main themes: (1) potential benefits of a strengths-based approach in clinical consultation, (2) potential contexts for introducing new strengths-based IT tools, and recommendations when designing (3) functionality, and (4) user interface and interaction.

### Potential Benefits of a Strengths-Based Approach in Clinical Consultation

Participants confirmed that the consultations they have today most commonly focus on reporting and addressing problems and symptoms. They noted that they often experience the consultation as demanding and stressful, because they usually feel under pressure to remember and report all relevant problems and difficulties and to ask for all the information they need. As a result, they reported lacking the energy or drive to raise and discuss personal strengths and/or health-promoting factors, and/or constructively collaborate with the health care provider in setting goals and making realistic and personalized plans.

Participants said that widening the focus of the consultation to include patients' strengths and resources could help them look at their situation from another perspective, and instead of focusing on negative aspects--problems and symptoms--see the bigger picture and the positive things and resources they have in their life. Additionally, they noted that paying more attention to personal strengths and resources would help promote active participation from patients during consultations, support them in holding the focus in the consultation on the issues and topics they perceive as relevant, and on defining and discussing personal plans and goals.

Participants also said that addressing strengths and resources in the consultation could motivate them to be more active in performing self-management activities. Many stated that they would like to use the technology not just to help them to identify and discuss their strengths and resources before and during consultation, but also to support them in using the strengths in self-management activities as part of everyday life (eg, in the form of a strengths-based self-management mobile app).

### Potential Contexts for Introducing New Strengths-Based IT Tools

#### How and Where

Participants stated that technology should be designed to help them identify and reflect on their strengths in more relaxed settings (eg, at home) where they might also get help and support from family members and/or friends, rather than use technology right before or during consultation. In this manner, technology could play a key role in raising the patients' awareness of their resources and activating them prior to the consultation, and enabling them to prepare for greater participation and more efficient use of the short consultation time with the health care provider.

To further support building the consultation on the patients' strengths, participants agreed that the health care provider(s) should also prepare for this conversation, (eg, by reading a summary of reported strengths). In this way, health care providers could obtain a more holistic view of the patient and his/her situation. Some of the participants also expressed that it would be useful to begin consultations with the health care provider briefly commenting and reflecting on their summary of strengths and resources. This would give both parties a common understanding and agreement regarding the patient's current situation.

#### With Whom

Participants identified different contexts in which using strengths-based IT tools could be useful. One example is in preparing for clinical consultations and regular check-ups with different health care providers (eg, medical specialists, physiotherapists, occupational therapists, dieticians, nurses, and social workers). Additionally, it was proposed that this type of IT tools could be useful in preparation for meetings with a multidisciplinary care team (eg, including a physiotherapist, physician, social worker, psychologist, and care coordinator). The tool might help the entire care team get a better overview of the patient's situation and personal strengths and resources, which could also facilitate the development of personalized care plans. In addition to the use in consultation with health care providers, the participants underlined that strengths-based IT tools could be integrated as part of self-management courses (organized by both health care provider institutions and municipalities). The technology could be used in individual consultations with a course coordinator (to support identifying and mobilizing patient strengths and resources) and in group settings (to increase reflection and group support).

#### When During the Treatment and Recovery

Participants proposed various time-points in time in the process of treatment and recovery when it would be most appropriate to introduce IT tools to raise patients' awareness of, and to mobilize their personal strengths both for planning and carrying out self-management activities. Some reported that they found the first period after receiving the diagnosis very demanding and stressful, because they needed to adjust and manage the new life situation and treatments. Discussing their strengths and resources with health care providers in these early phases could be perceived as an extra burden rather than as support. They reported that identifying and mobilizing their strengths and resources would be more appropriate later in the illness trajectory, when they start to have better control of their condition and feel ready to try out new things. Conversely, other participants noted that discussion on strengths and resources should be included from the beginning of the treatment to promote valuable help and support for managing new situations and finding useful activities. Additionally, early introduction of patient's strengths and resources could help health care providers get to know the new patient, and provide support and guidance that fit his/her specific needs. It was concluded that the appropriate timing for introducing a strengths-based tool and having a conversation focused on patients' strengths varies, depending on the patient's support needs and readiness to try new health management approaches.

#### How Often

Rather than having just one specific consultation dedicated to identifying and reflecting on their strengths, the majority of participants expressed the need to do this task multiple times. In this way IT tools can be potentially useful to provide them better insights both into their current strengths, but also how they change and adapt over time.

### Functionality Requirements

All participants agreed that it would be very useful if the IT tool offered them a predefined list of strength items that they could choose from. They especially appreciated the list of strength items that contained examples from others patients living with chronic illness. However, it was agreed that creating an infinite list of strength items would not be feasible. Rather, the proposed best solution was a tool that outlined some relevant strength items and used them as examples and inspiration for identifying and adding one's own personal strength items in one's own words.

Participants agreed that they should be given the possibility of identifying and listing their strengths, but also selecting the ones they considered to be most useful and relevant for managing their health at that time. However, using formal scales and ratings to prioritize strength items was found inappropriate in this specific context. Rather, participants universally recommended "prioritizing" and reflecting on up to 5 strengths they found most helpful in achieving their personal goals. Defining goals (both for the specific consultation and for managing health in general) and linking these goals to the identified strengths and resources was suggested as very useful. In addition to defining health-related goals, the participants agreed that it would be useful if the tool also provided them an option to summarize their illness and health-related background and history, as this would help them to concisely outline the information they would like to communicate to the health care providers during the consultation.

### Design Requirements

Due to their health conditions, participants reported often having problems concentrating. Also, mainly due to age and/or motor problems, they felt that it might be hard for some users to perform long tasks that require complicated interactions. Therefore, the most prioritized design feature for developing strengths-based IT tools was the intuitive user interface and easy interactions. For example, tapping and using check boxes to select items on the screen were reported to be much easier than using more demanding gestures (eg, drag-and-drop). Participants also reported that the use of vertical and horizontal menus could possibly be misunderstood as a requirement to prioritize some items over the others. Therefore, a better choice would be to use alternatives, such as a circular menu where each menu item is color-coded and presented as an equal part of the circle.

Participants said that the interface and design should be engaging and motivating. Some reported irritation when filling out questionnaires, which were often perceived as too long and boring. Thus, advanced design elements (eg, metaphors, multimedia) were proposed to make the tool more attractive and enjoyable.

Example: A Prototype of a Strengths-Based IT Tool Developed in This Study
-------------------------------------------------------------------------

A low-fidelity paper prototype of a strengths-based IT tool designed in cooperation with participants in the third phase of the study is depicted in screenshots in [Figure 1](#figure1){ref-type="fig"}, [Figure 2](#figure2){ref-type="fig"}, [Figure 3](#figure3){ref-type="fig"}, [Figure 4](#figure4){ref-type="fig"}, [Figure 5](#figure5){ref-type="fig"} and [Figure 6](#figure6){ref-type="fig"}. The prototype was designed to be applicable to various types of consultation settings that were identified in the study. For illustrative purpose, in [Multimedia Appendix 1](#app1){ref-type="app"} we additionally describe a scenario for one potential context of use--preparation for a consultation with a specialist.

![Specifying goal for consultation.](resprot_v5i3e175_fig1){#figure1}

![Menu with strength categories.](resprot_v5i3e175_fig2){#figure2}

![Examples of strengths within one category.](resprot_v5i3e175_fig3){#figure3}

![Selection of strengths in relation to a self-defined goal.](resprot_v5i3e175_fig4){#figure4}

![Linking strengths to the health-related goal.](resprot_v5i3e175_fig5){#figure5}

![Summary of the strengths assessment.](resprot_v5i3e175_fig6){#figure6}

Discussion
==========

Summary of the Main Findings
----------------------------

Our findings show that patients desire a more holistic health care, and are willing to take a more active role in consultation with health care providers. They also show that patients believe that technology has potential to support them in taking that more active role, by helping them prepare in advance and think about new ways their personal strengths and resources could be used to support self-management activities. Having good, effective communication and collaboration with health care providers is one of the main requirements for successful care for the majority of patients with chronic conditions \[[@ref1]\], and various research studies have explored and shown how technology can be used as a facilitator in this process \[[@ref37],[@ref38]\]. However, most of these studies have mainly emphasized patients' symptoms and problems, rather than on ways of giving providers a better "whole person" view that integrates, besides symptoms, also patient's strengths and resources, and that could be used for establishing more personalized and attainable care plans \[[@ref39],[@ref40]\]. The present study is, to our best knowledge, the first to explore what people with chronic illness consider important in the design of an IT tool to aid assessment of their personal strengths and support them in discussing these in a consultation with a health care provider.

Participants in our study outlined the requirements for a tool that would not just help them identify their personal strengths but also help them reflect and pinpoint the strengths they think could be useful for achieving their own personal health-related goal. This relation between personal strengths and goals has previously been addressed in related research. For example, coaching psychology shows that use of personal strengths to pursue meaningful, personally relevant goals is associated with better progress toward those goals, which is in turn associated with psychological need fulfillment and enhanced well-being \[[@ref41]\]. Using technology to support people in linking their personal strengths and health-related goal(s), could therefore be an important first step for making more attainable and personalized self-management plans and choosing activities (on one's own or in collaboration with the health care provider).

Strengths and Limitations of the Study
--------------------------------------

Current trends in the development of health care interventions outline that they have to be designed not only to be useful, acceptable, and nonharmful, but also pleasant and engaging \[[@ref42],[@ref43]\]. To accomplish this when creating an IT-based tool, it is important to elicit users' requirements regarding system functionality and usability, identify what creates positive value for individual persons in their own context, obtain meaningful user-experiences based on people's thoughts and beliefs, and map these to system design (value co-creation) \[[@ref44]\]. In this study, we worked closely with patients to elicit their needs, opinions, values, and preferences, and on that basis jointly created the a prototype for a tool that would be both engaging (as it would help patients identify and use their own strengths and resources), and motivating (as it would inspire them to take a more active role in collaborating with health care providers and managing their health). We collected various feedback from users on how to make the tool more engaging, in terms of interface design (eg, use circular menus to make all strength categories look equally important, use of videos to help users understand concepts, and categories of strengths), and related to user experience (eg, giving examples of strengths reported by other patients with chronic conditions to help people relate and reflect on their own situation). Additionally, organizing the strength items into categories that are logical and meaningful to users supports customizable design that enable users to select only categories that are relevant in their context. By inductively identifying the patient perspective, use of qualitative participatory approach and method supported us to set-up future work to design IT support that is relevant to the needs of chronic illness patients for a strengths-based approach to health care.

The main limitation of the work presented in this paper is that it includes the perspectives of just one group of stakeholders--patients. Therefore, subsequent phases of the project will involve a broader group of stakeholders--both the types of health care providers identified as potentially relevant in this study, and additional patients with the same and new diagnoses--to further explore feasibility and possibility for implementation of strengths-based IT tools.

Implications for Designing IT Support for a Novel Strengths-Based Approach to Health Care
-----------------------------------------------------------------------------------------

All participants in our study agreed on the importance of a conversation about the patient's strengths and resources, and how to build on them in self-management of a chronic condition. Previous studies have suggested that although adding a discussion on personal strengths to the consultation may indeed require some extra time, this is assumed to result in better health care, user activation, and promotion of health \[[@ref13],[@ref45]\]. However, the optimal time point for having this type of conversation remains unclear. Identifying consultation settings in which both the patient and the clinician agree that a new approach is needed, and then bringing patient strengths into these interactions is likely to maximize the receptivity to a new strengths-based approach. Such an approach can be used in both individual and group consultations, as well as outside health care settings (eg, self-management courses). Some previous research in related fields promotes paying attention to patients' strengths in a consultation setting by using informal qualitative methods, such as proposing an open question about personal strengths (eg, "We cannot only talk about problems. I also want to hear about your strong points. Which of these strong points do you normally use to stay (or become) well?" \[[@ref46]\]). In this setting technology could have the great potential to help patients prepare for this conversation by supporting their efforts to select and specify their strengths in advance and potentially even come up with their own ideas about how would they like to use them to manage their health condition. The question of when this kind of dialogue should be initiated, by whom, and which is the best moment to introduce technology as a facilitator in this process remains open, and should be addressed in future research.

Conclusion
----------

Our study provides initial insights into patients' requirements for developing new IT tools that help them in identifying and reflecting on their personal strengths and support discussion of these assets in consultations with health care providers. We conclude that technology has great potential to be used to create novel opportunities for activating and empowering patients. Developers and designers of strengths-based IT tools should be aware of these requirements and attempt to accommodate them during design and development of new technologies for use in clinical consultations.
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Scenario illustrating potential use of the strengths-based IT tool and associated procedures.


IT

:   information technology
